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Calibrations 
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Reconstructed energy for hadrons (EMCAL + HCALIN + HCALOUT)

Before calibration
After calibration

Ø Needed a run dependent calibration scheme. 
Ø Calibrations can depend

o  Running conditions
o  Energy (Sampling fractions changes)



Methodology 
v  Created a root minimizer to give best possible reconstructed 

energy. 
v  Tower-to-tower calibrations: HCAL: Cosmic, EMCAL: MIPs 

v    Overall scale: 

 
v  Used Minuit2: 
ROOT::Math::Minimizer *min = 
ROOT::Math::Factory::CreateMinimizer(minName, algoName); 

v  Two steps: 
–  EMCAL_MIP events:  
–  Total: 
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Ereco = p1EEMCAL + p2EHCALIN + p3EHCALOUT

p = Min(⌃Nevents
i=0 (E

reco

� E
truth

))

Ereco = p1EHCALIN + p2EHCALOUT

Ereco = p3EEMCAL + p4(p1EHCALIN + p2EHCALOUT )



EMCAL MIP events 
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Before calibration
After calibration

v  Some improvement in the overall resolution. 
v  EEMCAL<0.5GeV 
v  Cherenkov cut < 10 to select a good hadron sample.  

Ereco = p1EHCALIN + p2EHCALOUT



EMCAL MIP events 
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Before calibration
After calibration

v  Same as before but now without the muon MIP peak. 
v  Overall the algorithm works better without the muon MIP peaks. 

Ereco = p1EHCALIN + p2EHCALOUT



HCAL weight parameters 
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Contour plots of the weights for:
function = Min + Error()



Resolution : EMCAL MIP 
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All three calorimeters 

8 

Ereco = p3EEMCAL + p4(p1EHCALIN + p2EHCALOUT )

Before calibration
After calibration



Resolution : ALL 
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Running conditions changed for last two energy runs.



All three calorimeters 
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Same as before but without the muon peaks.

Before calibration
After calibration



Resolution : ALL 
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Better resolution when relative calibrations are done without the muon MIP peak



Tilting 
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+5 degree : EMCAL MIP 
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Before calibration
After calibration



-5 degree : EMCAL MIP 
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Before calibration
After calibration



+5 degree : ALL Calorimeters 
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Before calibration
After calibration



-5 degree : ALL Calorimeter 
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Before calibration
After calibration


